Individual differences in dispositional pessimism and choice of coping strategy on performance and stress, in target detection were investigated. The results were consistent with prior research indicating that higher levels of pessimism were associated with higher levels of stress and less effective coping strategies. Similarly, pessimism predicted emotion focused coping only in tasks with spatial uncertainty. There was evidence that the influence of personality on post-task stress may be mediated by pre-task state. Pessimism also predicted avoidant coping and task focused coping, although this prediction was only meaningful in the context of the combination of a temporal discrimination and spatial uncertainty. Hence, the degree to which pessimistic operators engage in the three coping strategies depends upon the characteristics of the task.
One way in which stress impacts performance on perceptual tasks is through perceptual distortions resulting from a 'narrowing' of the range of cues individuals extract from the surrounding environment. The impetus for research in this area was provided by Easterbrook (1959) , who asserted that emotional arousal restricts the utilization of the ran~e of cues from the sensory environment. Easterbrook's proposal is spatial in conception, implying that under conditions of chronic or acute stress, peripheral stimuli are sacrificed at the expense of more centrally located cues. As attention narrows (i.e. as the number of cues attended to is reduced), performance capacity is preserved by the retention of focus on salient cues. Eventually, performance fails as stress increases and even salient cues become excluded. However, early investigations aimed at testing Easterbrook's model of attentional narrowing under stress confounded sensory and attentional effects, largely because of an emphasis on the visual modality. More recent evidence indicates that 'narrowing' is an attentional effect and that cue salience can dictate the locus in the sensory field toward which such limited attentional resources are focused (see Dirkin & Hancock, 1984) . Narrowing extends beyond the visual sensory domain, and in this paper we are particularly concerned with the common mechanism(s) controlling the perception (and distortion) of space and time. Hancock and Weaver (in press) proposed that the narrowing that occurs on the spatial dimension also occurs in perception of time, and that these distortions have a common mechanism. This assertion implies that perceptual distortions of space and time under stress covary, and that these processes draw on a common attentional resource pool. An initial test of this hypothesis is reported in a companion paper in these proceedings (Ross, Szalma, Thropp, & Hancock, 2003) .
This paper is concerned with how individual differences in personality impact performance and stress. If perception of space and time covary under stress, it is possible that operator characteristics may influence these effects. Indeed, the transactional model of stress (Lazarus & Folkman, 1984; Matthews, 2001) emphasizes the importance of the interaction between the person and hislher environment in determining stress states. Specifically, an individual's traits may exert their influence on stress responses via influences of appraisal of perceptions of the task and distortions that result from those appraisals. If temporal and spatial processing draw upon common resources, then the combining these components should debilitate performance and increase stress to a greater degree in individuals vulnerable to such effects. Further, the way in which individuals cope with stress may vary as a function personality. Drawing on the Lazaraus and Folkman model, Matthews and Campbell (1998) describe three primary forms of coping with stress associated with task performance; these are task-focused coping, emotion-focused coping, and avoidant coping. In task-focused coping, the individual focuses on dealing with the task and develops strategies aimed at accomplishing the goals of the task. Emotion-focused coping emphasizes the individual's feelings regarding the task; this may motivate a desire to change these feelings as needed. Additionally, Scheier and Carver (1987) indicate that emotion-focused coping is used when the individual does not feel in control of alleviating the stressor, concluding that nothing can be done to ameliorate it. The third coping strategy, avoidant coping, involves diverting one's attention from the stressful situation (see also Cox & Ferguson, 1991) .
Pessimism is a characteristic that has been shown to be linked with vulnerability to stress, and it has been well established that pessimists tend to cope poorly with stress (e.g., Dember, Martin, Hummer, Howe, & Melton, 1989; Scheier & Carver, 1987) . Thus, Szalma (2002) observed that pessimism predicted increased stress and predicted emotionfocused coping in a vigilance task. Helton, Dember, Warm, and Matthews (1999) reported that pessimists exhibited steeper vigilance decrements and were more distressed and less task engaged after a vigil than prior to its start. It is likely that the impairments in performance and the increased stress experienced by individuals high in pessimism are due in part to the consumption of resources by maladaptive coping responses. Hence, if combining spatial and temporal components of a task consumes more resources than tasks which only require processing primarily along one of these dimensions, pessimists may report higher levels of stress and may perform more poorly as they devote more resources to cope with the increased demands presented by the task. These effects should be exacerbated in the presence of noise, which pessimists should respond to with greater levels of stress and maladaptive coping strategies. In the companion article published in these proceedings, Ross et al. (2003) reported that intermittent white noise increased the stress associated with task performance. It may be that these effects will be stronger in more pessimistic individuals, as noise presents another form of stress with which observers must cope.
METHOD
Forty-four students, 22 females and 22 males enrolled in psychology classes at the University of Central Florida, served as participants in order to receive extra credit applicable to their course(s). They ranged in age from 18 to 32 years, with a mean age of 21.3 years. All participants engaged in three tasks consisting of a spatial-only task, a temporal-only task, and a spatial-temporal combination task. The order in which the tasks were completed was counterbalanced across participants to control for potential order effects. Eleven females and 11 males were assigned at random to each of the stress conditions (noise and quiet).
Pessimism was measured using the Optimism/ Pessimism Inventory (OPI: Dember, Martin, Hummer, Howe, & Melton, 1989) . The instrument was administered prior to receiving instructions for the first task.
All participants engaged in three 7-minute target detection tasks (spatial, temporal, and spatial-temporal combination) during which they monitored the repetitive presentation of gray capital letters consisting of 0, D, and a backwards D on a video display terminal (VDT) presented against a visual mask consisting of white unfilled circles on a black background. In each task the event rate was 24 events per minute.
In the spatial-only task letters appeared on the screen in any one of nine prescribed locations. This location variation provided a degree of spatial uncertainty. Participants were required to detect an 0 of higher luminance. Distracters consisted of an 0 of lower luminance or a D or backwards D of either luminance. Each letter appeared on the screen for 500 ms, and the order and location of the critical signals and neutral events was randomized across the session.
In the temporal-only task letters appeared on the display in the center of the screen in every trial, thereby precluding any spatial uncertainty. In this task observers were required to detect an 0 of shorter duration (300 ms), and the luminance of the letters was held constant. Non-targets were an 0 of longer duration (500 ms) or a D or backwards D of either duration. The order of the critical signals and neutral events was randomized across the session.
In the spatial-temporal combination task, letters appeared on the screen in one of the same prescribed locations as utilized in the spatial task. In this task, the temporal discrimination was combined with spatial uncertainty regarding target location. The order and location of the critical and neutral signals was randomized across the session.
Participants in the noise condition experienced 85dB intermittent white noise presented through headphones at random times during each session. Four noise durations were used: 4, 6, 8, and 10 seconds. Each duration was presented ten times during each task session. Participants in the quiet condition also wore headphones to control for potential testing condition effects and to filter ambient noise.
Pre-and post-task stress was measured using the Dundee Stress State Questionnaire (DSSQ), a multidimensional instrument for assessing transient states associated with mood, arousal, and fatigue (Matthews et al., 1999) . The DSSQ consists of eleven factor-analytically determined scales which load onto three secondary factors that reflect the individual's stress state. The scales consist of the following: Task Engagement (composed of Energetic Arousal, Concentration, and two motivation scales, Intrinsic and Success), Distress (composed of Tense Arousal, Hedonic Tone, and Confidence and Control scales), and Worry (consisting of Self-Focused Attention, Self-Esteem, Task Relevant Cognitive Interference, and Task Irrelevant Cognitive Interference). Note that the post-task version of the DSSQ includes the Coping Inventory for Task Stress (Matthews & Campbell, 1998) , which provides measures for task-focused, emotion-focused, and avoidant coping responses to task stress.
For the spatial and combination tasks, participants responded to targets by pressing the key in the numerical keypad which corresponded to the location of the screen in which the critical signal appeared. For the temporal task, participants responded to critical signals by pressing the 5 key in the numerical keypad because all signals appeared only in the center position of the screen. Participants were asked to remove their watches and turn off the ringers of their cell phones and beepers to minimize acoustic distractions.
RESULTS
Preliminary analyses indicated that there were no significant interactions between pessimism and noise for performance (sensitivity and response bias) or stress. However, there was a significant main effect for pessimism predicting general pre-task distress levels, F(1, 42) = 8.46, p C.0 1 , indicating that higher pessimism produced higher distress prior to task commencement. In addition, there was a main effect for pessimism predicting general pre-task worry, F(1, 42) = 15. 49, p <.0005, such that increased pessimism also resulted in greater worry prior to executing the tasks.
The remaining data were analyzed with regression equations to predict the task-specific influences of individual differences. The results of these regressions are displayed in Tables 1-3 .
Spatial Task
Pessimism predicted avoidant coping, F(1,42) = 12.71, p <.005, post-task engagement with pre-task engagement entered in the model, F(2,41) = 10.78,~ <.0005, and post-task distress, F(1, 42) = 8.70, p <.01. Pessimism did not predict task-focused coping, emotion-focused coping, or post-task engagement in the temporal task (p > .OS). Individuals with greater pessimism in the spatial task demonstrated significantly more avoidant coping, less post-task engagement (with pre-task engagement entered in the model), and also exhibited more distress after completing the task.
Additionally, there was a trend for ' an interaction between pessimism and noise to predict emotion-focused coping (with pessimism and noise entered in the model, pllF > .05), where individuals with increased pessimism in the noise condition tended to engage in less emotion-focused coping.
Temporal Task
In Thus, increased pessimism in the temporal task was associated with the tendency to engage in significantly more avoidant coping and to also experience more stress before beginning the task. In addition, high levels of pre-task distress also indicated high levels of post-task distress. 
Spatial-temporal Combination task

DISCUSSION
A goal for this study was to determine the impact of dispositional pessimism on stress and coping for three different tasks in the context of noise stress. Consistent with Szalma (2002) , pessimism predicted emotion-focus coping, confirming that the higher stress and poor coping strategies observed among individuals with greater pessimism in other domains extends to target detection tasks. In addition, higher levels of pessimism predicted greater declines in post-task engagement, but only in tasks with spatial uncertainty. Although pessimism also predicted post-task distress, these effects were attenuated when the pre-task state was entered into the regression model.
Similarly, pessimism predicted emotion focused coping only in tasks with spatial uncertainty. Pessimism predicted less task-focused coping, but only in the combined task. Taken together, these task-specific results regarding engagement and emotion-coping indicate that more pessimistic individuals become disengaged from the task in an attempt to cope (using emotion focused coping) with the spatial uncertainty that confronts them. These results may be a manifestation of attentional narrowing along the spatial dimension.
In contrast to Szalma (2002) , however, pessimism also predicted avoidant coping, consistent with the general literature on pessimism (Scheier & Carver, 1987) . In addition, unlike Szalma (2002) , the results of this study indicate that pessimism predicted less task focused coping, although this prediction was only meaningful in the context of the combination of a temporal discrimination and spatial uncertainty. Hence, the degree to which pessimistic operators engage in the three coping strategies depends upon the characteristics of the task.
Considered with the results of Szalma (2002) , the findings of the current study reveal that how individual characteristics moderate stress effects vary as a function of task characteristics. Future research efforts will hrther explore task characteristics which interact with operator traits in determining the stress of performance in target detection. This includes an experiment comparing temporal and spatial discriminations using the same methodology reported here.
The findings are consistent with Helton et al. (1999) in that individuals with increased pessimism became more emotion-focused and therefore less attentive under stress. This lack of task-focused attention may explain the general tendency for those with pessimistic proclivities to feel less engaged by the task. This tendency is consistent with Scheier and Carver (1987) who state that emotion-focused coping is adopted when individuals feel they can do nothing to solve the problem; perhaps this is why they do not feel particularly engaged. The findings of the present study can be reconciled with Hockey and Hamilton's (1983) account differences in selectivity. The observer who is minimally engrossed by the task and instead focuses on task-irrelevant stimuli may be likened to the pessimistic individual who reports low task engagement and high avoidant coping. Correspondingly, the participant who appears highly attentive to the activities required to complete the task is reminiscent of the optimistic individual who experiences high task engagement.
More pessimistic individuals engaged in less taskfocused coping only in the spatial-temporal combined tasks. This tendency to divert one's attention away from the task and instead execute maladaptive coping techniques is an indicator of increased stress, especially in those who are more susceptible to stress (e.g. pessimists). Because this task demanded both spatial and temporal resources and promoted more stress (as seen in the adoption of maladaptive coping), it is possible that these two task components draw upon the same resource pool, thereby increasing the demand placed on the operator. In accordance with the Lazarus and Folkman (1984) transactional theory of stress, the operator may perceive the task as demanding more resources than can be supplied, thereby appraising the task as stressful.
Note that although pessimism was predictive of stress, it did not predict performance, as indexed by signal detection theory measures of d' and c. This may be due to a ceiling effect for performance, since the sensitivity scores were high across all conditions (d'>5; see Ross, Szalma, Thropp, & Hancock, 2003) . Current experimental work will determine whether declines in performance are related to pessimism in more difficult discriminations.
The results of the current study confirm that pessimism can influence stress and coping, and that stress is multidimensional in character (Matthews, 2001 ). However, these effects do not extend to performance or to the presence of intermittent noise. An explanation for the absence of such effects may be found in the Hancock and Warm (1989) model of stress and sustained attention, which the level of behavioral adaptability varies as a function of stress. Specifically, performance is preserved at moderate stress levels as the organism successfully copes with the demands of the environment and the task, but declines rapidly at the extremes of low and high demand. In addition, there are levels of stress effect, such that subjective state (referred to by Hancock and Warm as 'comfort') declines first, followed by behavioral adaptability, with failure of physiological adaptation representing the final catastrophic failure. In the current experiment observers were able to successfully cope with intermittent noise and task demands, but they were unable to preserve their subjective state. Hence, the design and operation of target detection tasks should consider these differences among individuals. While performance may remain stable, the stress and coping evidence reported here provides further evidence that higher levels of pessimism are associated with greater resources being consumed for nontask-related coping efforts. In such individuals, an abrupt elevation in stress such as an acute increase in task demand or engagement in prolonged work may lead such individuals to performance failure earlier than those who are less pessimistic in disposition.
